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Work&h%{' OO/\‘H’\ on( ‘Pmm [qsf‘ ‘f“'l\/‘(,(
2. Suppose X is a topological space with equivalence relation ~. Let @ be the quotient space X/ ~, and
let 7 : X — @ be the projection (quotient) map.

(a) If S is any other topological space and f : Q — S is continuous, then there exists/\a mapg: X — S
such that the following diagram commutes. Continveos

X
Tf l N| ])ﬁgf‘. De fine G(XB = ‘F(ﬂ(k\).

Q=X —F N Since £ ad m are  continunos,
= —_—>
'~ S 3 i< ,‘(50 Contiavdus as a Q,Mposﬁ«l-,’w

of Gakiavdag maps (Prsf ogitn 3.|b') .

(b) If g : X — S is any continuous function such that é(x) = ¢(y) whenever x ~ y, then there is a
continuous function f : @ — S such that the following diagram commutes.

>< Define Q=S by F(€)=3(¥\ £ E s the
3 Q(u;\la’&t(.l. class CDA"’O"/\NJ .
4 Note thet i weE, the x~y, s 3(}6\:3()/]/
\V] So ‘F(€\=j(’y) ‘n“l, W does aok  mate which
O\t / _-_‘E_.-> S elomeal x of E we choose, sd £ is well-defined.
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MoTivaTion . For HomoToRy

¢ Houw. fo k
disti vis
\oe\weo:\a fhase ¢

Defistimn:  Two maps T,93 S =T e homshpic i Hee
IS a  eabinwsss Forctioa (Fi Sx[04] — T Dswch Yhot
F(s,0) = (& % all seS ad Fs1)= 9(s)
fe ol se S
In ¥his  cate, F s a hbmkry befueen £ and 3
ad  we write  f 9.
't/ Gmbs|l 2 s N\ smeq
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